Role of 11,5, orbital for the structure of nuclei near Z=82 mag ic gap
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5= Even-even Po isotopes — or prolate Band T ' QO The odd proton nucleus %Bi [3], with neutron number N = 112, is an

o (A=192-210) 100 interesting transitional nucleus whose two immediat e odd-A neighbors on

. vibration 1200/ either side have different shapes at low excitation energies. Spherical shape
5° 5578 & < 1oo] dominates in %’Bi and deformed bands (builton  mh,, and mi,,, levels) observed

= . ® . . % 5 for 193Bi.
s, R b AN O In other words, the neutron magic gap at N = 126 se  ems to reinforce the Z =
= < 600} J o 82 magic gap until at least N = 114 to induce spher ical shapes in the heavy
w0 /" P | Bismuth nuclei.

: w g o "o © | Qitis, however, an open question whether the effect  of this reinforcement

s \ \ ) \ \ l . . . . . . continues up to even lower values of the neutron nu mber or breaks down due

5 7 o o " N = = = 2 IS 186 088 10 192 19% 196 198 to the onset of deformation in the Bi isotopes at N =112, where deformed shell

T S s Mass No. (4) gap exists in the Nilsson diagram

Systematic of the ratios of the excitation energies E(1)/E(]-2), for angular

Q On the other hand, rotational band based on the int ruder mi,,, orbital have
momentum | = 4,6 and 8 for even-even Po (Z = 84) isotopes.

been observed in lighter odd-mass Tl nuclei but thi s state has not yet been

> " — PR y : p : identified above 1Tl (N= 112) [4]. So, it is interesting to study the intruder
»The nuclei around mass Av 190 region is crucial laboratories to observe interesting nuclear structure In even-even Po (Z = 84) isotopes, the ratio of excitation energies of 4° o bital above 193T(I ) (4] 9 Yy
phenomena and to test a variety of nuclear models. and 2* remains close to the vibrational limit until N = 112 [2], below which e
>The valence protons and the neutrons in these mass regions occupy the high-j orbitals with competing it starts to increase towards the rotational limit. U Therefore, for detailed understanding of the effect  of 1, orbital, we have
prolate and oblate driving effects. This competition results into triaxiality and shape co-existence [1] in studied the high spin states in ~ 1%Bi and Tl nuclei, i.e, above and below the Z
such nuclei. “+These clearly indicates a structural change around N = 112 . =82 shell closures
»Single particle structure and Intruder rotational ba nds structure.
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